The various components of the genetic structure of European populations have recently been debated in several papers. [1] [2] [3] [4] [5] [6] [7] [8] The authors argue the relative palaeolithic and neolithic genetic contribution to modern Europeans and the geographic pattern that would have resulted from the various migrations occurring in Europe at different times. These topics have been approached by analysis of both classical and uniparental-inherited markers. The principal component (PC) analysis of classical markers [9] [10] [11] detected different population expansions associated with patterns of migrations of palaeolithic and neolithic peoples.
The mtDNA data, however, have given rise to disagreement on the importance of the different contributions to the European gene pool. 3, [5] [6] [7] Recently Torroni et al 8 described a pre-neolithic Europeanspecific mtDNA marker, the haplogroup V, whose homeland is most likely the northern Iberian peninsula/ southern France. From this area, together with the older associated haplogroup H of Middle Eastern origin, it would have spread northeastward across Europe according to the second component of the classical markers PC analysis. 10 Thus, these pre-neolithic haplogroups would have substantially contributed to the current central and northern European maternal gene pool.
As to Y chromosome data, in addition to a neolithic component revealed by the 12f2/TaqI-8kb allele (with maximum values in the Middle East and a decreasing frequency gradient towards western Europe), they highlighted an important proto-European component in European populations indicated by the Y-49a,f/TaqI haplotype (Ht) 15.
2 This European-specific haplotype displays a gradient of frequencies opposite to that shown by the neolithic 12f2-8 kb allele and maximum frequencies in peoples of western Europe, particularly in the Basques. 2 It is of interest to note that, based on anthropological, linguistic and archaeological evidence, this population is thought to be a relic of ancient palaeolithic and/or mesolithic European populations. 10, 12, 13 The different relative contribution of the two sexes to the European gene geography has also been a matter of debate and, as Cavalli-Sforza and Minch 3 and Richards et al 5 have pointed out, further information on malemediated genetic variation in Europe would be helpful at this stage. We have therefore examined a sample of the previously studied populations 2 for three Y-linked microsatellites in order better to identify the European male-specific features. More than 1300 individuals were analysed for the dinucleotide system YCAII 14 and the tetranucleotide DYS19, 15 and about 350 individuals for the trinucleotide DYS392, 16 following procedures reported by the authors who first described these polymorphisms. [14] [15] [16] Three markers, the YCAII a5-b1 haplotype, the DYS19-190 bp allele and the DYS392-254 bp allele, have turned out to be very useful. Table 1 shows their frequencies in the Europeans examined and in some other populations of interest. Table 1 It is worth noting that, with the above exceptions, the observed gradients parallel well the distribution (Figure 1D) ) we used, which gives the most critical values in this context, produces some discrepancies. Although it should provide valid information on up to 40 000 to 50 000 years, 31 it gave a period for the preColumbian peopling of the Americas of 2147 BP years which is clearly an underestimate. 32 Even though such uncertainty in the mutation rates does not allow us to assess safely the date of the origin of the Ht 15 variation, other evidence strongly supports an ancient origin of this haplotype. Its geographic distribution appears to be similar to that of other markers, such as the synthetic map of Europe based on the fifth principal component from nuclear data, 10 the pre-neolithic mtDNA haplogroup V, 8 and the cystic fibrosis ∆ F-508 allele, 10, 33, 34 which, it has been suggested precede the spread of agriculture in Europe.
These reasons lead us to consider, therefore, the European 49a,f Ht 15, YCAII a5-b1, DYS19-190 bp and DYS392-254 bp Y chromosome compound haplotype as a most likely component of an ancient proto-European gene pool. It distinctively characterises the populations of western Europe where it presumably originated and where the neolithic people arrived later (6-7000 years ago) 10, 35 . Its very high incidence in these populations (particularly in the Basques) and its low level of genetic diversity most likely resulted from genetic drift which occurred during the last glacial period, when population sizes were small, and from subsequent population expansion at the end of that period when climatic conditions became more favourable. Basques, in their longer isolation, appear to have compounded the original genetic idiosyncrasies of western Europeans.
At present, in comparison with mtDNA analysis, the Y chromosome seems to display, at least in Europe, a greater geographic clustering and more defined frequency clines. In any case, one must not forget that mtDNA and Y chromosome variations record two separate genetic histories of a population and supply information on related but different aspects of the same reality.
In conclusion, even though recurrent mutations have certainly occurred in STR variation, the three Y-linked microsatellites of this study turned out to be very informative. Indeed, each of them identifies geographic clines in Europe and gives evidence of old genetic characteristics which, in spite of subsequent migrations, still persist in European populations. Moreover, the results of this study find support in archaeological The individuals belonging to these two samples were collected in Tel Aviv and were mainly from Tunisia and Morocco (Sephardi) and from Poland and Russia (Ashkenazi). However, they were both located in Israel because of their Middle Eastern origin, as testified by autosomal and uniparental marker studies. [22] [23] [24] [25] Proto-European Y chromosomes L Quintana-Murci et al t 
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